INTRODUCTION
Road traffic injuries (RTIs) are the fifth leading cause of years of life lost globally, associated with an estimated 1.4 million deaths in 2013 1 . International recognition of this public health issue has led to a reduction in road traffic deaths in many highincome countries (HICs) 2 . However data on non-motorised road users such as pedestrians is incomplete 2 3 . Additionally, non-fatal injuries are poorly documented 2 .
Pedestrians comprise 39% of global road traffic fatalities and have been identified as a priority area for road safety interventions 1, 4 . Identification of global trends in the incidence of pedestrian traffic injury (PTI) may highlight areas of prioritisation.
Benchmarking countries could drive further improvements and attract funding for injury surveillance systems. Such systems could inform preventive measures to reduce the burden of trauma.
The aim of this study was to describe the population incidence of PTI reported from HICs. Secondary outcomes were reported mortality rates of PTI in these populations.
METHODS
Search strategy: A systematic review of the literature was performed. Data sources and dates included MEDLINE, Scopus, PubMed, and the Cochrane library on the 27 th of January 2016 using the search strategy in Appendix 1. The search was not restricted by year of publication. The World Health Organization (WHO) database was also hand searched for relevant literature. In addition, the reference lists of included studies were manually searched and a citation analysis performed using Scopus, to identify any additional relevant literature.
Inclusion and exclusion criteria:
Studies were eligible for inclusion if they reported the incidence of PTI in a defined population over a specified timeframe in HICs. High-income countries were defined using the World Bank atlas method for the 2016 fiscal year 5 . Studies from low and middle-income countries were excluded, as were studies where the data source was not reported, or where the study was restricted to a subset of the population (e.g. a specific age group or injury severity). Studies were also excluded if they reported a population capture rate of less than 90% or if they utilised an inadequate data source to accurately capture a population estimate, such as data from a single hospital in a population with multiple hospitals or data extracted solely from police reports which can underestimate pedestrian injury by more than 50% compared to hospital records 6, 7 . Where multiple studies reported outcomes from the same population dataset, only one study was included to avoid duplication.
Study selection:
Two reviewers (KC and BM) independently assessed the titles and abstracts of retrieved studies for eligibility. Full-text studies were reviewed if insufficient information was provided in the abstract to determine eligibility. Disagreements were resolved by consensus.
Data extraction and analysis:
Population size, population location, time-frame of study, incidence of PTI and incidence of pedestrian fatalities were extracted. Where included, the incidence of RTI and RTF was also extracted. Predefined inclusion and exclusion criteria, data collector training, number of reviewers and blinding were coded as positive if mentioned in the methodology of the manuscripts. If not stated, these variables were coded in the negative. Among included countries, data on key initiatives directed towards safer road users were extracted from the WHO Global Status Report on Road Safety 2015 4 . Enforcement of road safety legislation was assessed by WHO on a scale of 0 to 10, where 0 was "not effective" and 10 "highly effective" . A meta-analysis was performed on the primary outcome variable, pedestrian traffic injury per 100,000 population, by world region. World regions were defined by the WHO member states.
Heterogeneity between studies was assessed using the I2 statistic. In the case of significant heterogeneity, a random effects model was used to derive the pooled population incidence with 95% confidence intervals. Statistical analyses were conducted using Stata v 14.0 (Statacorp, TX).
RESULTS:
There were 198 manuscripts that fulfilled the eligibility criteria for full-text assessment ( Figure 1) . A further 67 manuscripts were excluded as they did not meet the eligibility criteria, with 63 not defining any of the primary outcome measures and four studies not defining the primary outcome variable. In addition, 85 studies were excluded due to using an inadequate data source, 14 were excluded due to restrictions in population inclusion criteria, six studies were excluded due to reporting on a duplicate population and nine were excluded as they reported data from LMICs.
There were 17 studies included in this review.
DISCUSSION:
Among HICs, the incidence of PTI varied from 20 per 100,000 in Victoria, Australia to 203 per 100,000 in New York City, United States of America (USA). Population incidence of PTI was observed to vary widely between populations, which is consistent with previous literature 11 . Variation between studies in population size, location and characteristics presents a challenge for interpreting the incidence of PTI.
Variation observed between studies in the population incidence of PTI could be partially explained by key measures of pedestrian safety including pedestrian exposure to traffic, speed limits, vehicle design, enforcement of road safety behaviour and post-crash care. National activities that guide road safety plans are based on the five defined pillars of road safety management; safer roads and mobility, safer vehicles, safer road users and improved post-crash response 4 . Not only is the establishment of pedestrian safety policy integral to reducing the incidence of PTI, but also ensuring these policies are adequately funded and enforced 11 . In Victoria, Australia, where the lowest incidence of PTI was reported, pedestrian safety polices are present in all the above categories, with strong enforcement by police and a demerit licensing system 4 . In Arkhangelsk, Russia and
Odense, Denmark, where the incidence of PTI was high, few national policies exist regarding pedestrian safety and those that do are enforced to a lesser degree 4 . Postcrash care is of a high standard amongst the included HICs, with high levels of access to pre-hospital care for severely injured patients, emergency medicine training for doctors and access to a national emergency phone number 4 .
Although the wide variation in incidence observed between studies can be explained by key measures of pedestrian safety, data quality and capture rates may also have contributed [12] [13] [14] . Police reports, which were commonly used as a data source in earlier studies, can underestimate RTI by more than 50% when compared to hospital records 13 . This is particularly so for non-motorised road users 15, 16 . Data sourced from trauma registries, however, was prospectively collected using data from multiple sources and therefore may provide a more accurate estimate of PTI.
As it is well established that pedestrians are more likely to be severely injured and die because of their injuries than vehicle occupants, it is important that their safety is a high priority target for road safety intervention [17] [18] [19] [20] [21] [22] . This review indicated that pedestrians comprise a high proportion of overall road traffic fatalities in HICs. This is consistent with current literature, with some studies reporting that pedestrians admitted to hospital are twice as likely to die of their injuries than vehicle occupants 22 . It is thought that this is as pedestrians are not protected by safety equipment and are more likely to be over 65 years of age, sustain head injuries and sustain multiple injuries than other road users 22 .
It has been recognised that policies to encourage walking need additional criteria to ensure the safety of these road users. Measures to separate walkers and cyclists from other road users in conjunction with speed management interventions are particularly important if such policies are to be successful. While many countries are attempting to encourage walking as viable alternatives to motorized transport, the lack of infrastructure policies in place to ensure that walking is safe could potentially increase risks for road traffic injuries. In addition to developing road safety laws 
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prior to the introduction of many road safety educational campaigns and interventions 3 . Eleven included studies also reported the incidence of RTIs and nine reported the incidence of road traffic fatalities (RTFs). In these populations, pedestrians composed a high percentage of overall RTFs (Table 3 ). Fifteen of the 17 included studies used a retrospective cohort study design and the remaining two studies reported using a prospective cohort design (Table 2) .
Predefined inclusion and exclusion criteria were used in all included studies. Specific training of data collectors was reported in only five included studies and use of multiple data extractors was reported in eight of the included studies. Blinding of data collectors to study outcomes was utilised in two studies. Significant heterogeneity between studies was noted. Country profiles for road traffic injury prevention initiatives are presented in Table 4 .
Number of vehicles per head population was lowest in Russia at 0.35, but one of the highest incidences of PTI was reported from a centre in Russia. The study authors suggested that this could be due to a higher proportion of pedestrians than in other populations with 52% of all road traffic injuries in the study being of a pedestrian 9 .
Similarly in New York City, where the highest incidence of PTI was reported, a high volume of pedestrian activity was noted 10 . A National road safety strategy was present in all countries, but not universally funded, while key policies designed to protect pedestrians and separate pedestrians from traffic were variably present and enforced. 
